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7/2 inches of usable scale length—more than twice 
as much as most other air gages. 


MANY MORE CLASSIFICATIONS — more selections 
can be made because of the extra scale length— 
moanutacturing lerance Ta) » widened to save 


time and cost without sa n vality 


SHOWS HOW MUCH PARTS ARE OUT 
advantageous where parts are ming 


the borderline or just Outside tolerance 


BETTER FOR BRINGING TO SIZE 


taken earlier when approact ng 





Operator ts sure of not going bey 
fact, he can a rately 


the tolerance zone 


CLOSER MACHINE CONTROL —with grea 
length the trend of the machine and tooling 


of control shows up sooner, reducing pos 





rejects 


MORE ACCURATE QUALITY CONTROL CHARTS 
—the column Precisionaire scale is a running quality 
control chart in itself. Reading an be transferred to 


a chart with greatest accuracy 


OPERATORS LIKE THE LONG SCALE — with higher 
MINIMUM amplifications the spread for the tolerance 
MAXIMUM USABLE SCALE 
MODEL | KECOMMENDED | LENGTH BEYOND classification is wider, making the perators job ea 
NUMBER TOLERANCE | TOLERANCE LIMITS 


1,000 00 | 0025 
| 2,000 1025 0013 

5,000 001 2005 

10,000 0005 00025 


20,000 00025 .000125 


the Sheltield corporation 


DAYTON 1, OHIO, U.S.A. 





The JOHN OSTER Manufacturing Co. of Racine, Wisconsin 


Use R. G. BOCK P. Q. SCOPES to help them maintain their high standards of quality 
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THE QUALITY INDEX — Standard Conformity 


" 
k 


Quality Index, 


it provides a Uniform , , 
Method for rating Quality. Bete MAM PAC TUNING Copan 
. LAG AMM «ag A 


[ 


The Quality Index is adaptable with any type 


of control chart 
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Write for our new Outline of Practice release 


R. G. BOCK P. Q@. SCOPE provides for (1) measuring (2) recording (3) signaling productivity and/or 
the statistical quality level of a process. Excercises an added alerting influence upon operating person- 
nel by bringing below standard performance into focus for corrective action, while a job is running. 


R. G. BOCK ENGINEERS INDUSTRIAL MANAGEMENT 


Order direct from 
1951 IRVING PARK ROAD «¢ CHICAGO 13, ILLINOIS 


LINCOLN NATIONAL BANK BUILDING « 





Adaptable Foundation 
for Countless 
Precision Gaging Set-Ups 


TYPICAL APPLICATIONS 


Brown & Sharpe Gage Head Cartridge and Electronic Amplifier 


versatile precision 


Here's a really practical basis for 
gaging equipment at reasonable cost 

The Brown & Sharpe Gage Head Cartridge and Elec 
tronic Amplifier provide accurate gaging, with direct 


to .QOOOL”. Simple 


reading indications, in units of .0OO! 
jigs or fixtures to hold the cartridge for many special 
gaging jobs can easily be built in your own plant. By 
shifting the same cartridge among a number of fixtures, 
you can do precision gaging of practically any length, 
diameter, or other dimension — with minimum invest- 


ment in equipment 


Cartridge and the Electronix 


Head 


built for severe 


Both the Gage 


service conditions. The 


Amplifier are 


cartridge can be safely ex 


Write to 


dustproot, morsture-proot 


posed to abrasive sor coolant compl te litera 
equipment. 


S.A. 


multi-use precision LAIN 


ture on this 


Brown & Sharpe Mfg. Co., Providence |, R. L, t 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


(BS 


Brown & Sharpe 
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HOW THE ROAR OF A JET 
LED TO A BETTER UNIT HEATER 


ENDURO makes new Modine heater 
more durable, lighter, faster-acting 


The use of heat-resisting stainless steel for jet engine exhaust parts 
gave Modine Manufacturing Company engineers an #dea. Although 





gas fired unit heaters never are subjected fo jet engine temperatures 


or corrosive conditions, they are vulnerable to similar service hazards. 


In new Modine models, Republic ENDURO Stainless Steel is used for 
heat exchangers and burners. From now on, ENDURO construction 
will con hat these former Peat lards corrosion duc tO was ac ids 
and contaminated atmospheres high-temperature scaling and flak- 
ing, which weakened metal walls and clogged burners rusting 
exchanger « ‘ sused by conde nsation ind atmospheric moisture... cracking 
asvembly di - and ¢ ipid discoloration 
pres am In addition, ENDURO has saved 50 to 200 pounds otwe ight per unit 


by permitting lighter rauge construction oft exchangers ind burners 
And, with metal mass reduced, tube warm-up lag ts minimized. Tests 
show that the new units actually deliver heat within seconds ot the 
thermostat's signal 

This same type of ENDURO which has made new Modine heaters 
longer-lasting, lighter and ftaster-acting ts available to vou today, 
Republic metallurgists are ready to work with vou in adapting 
INDURO to your oun tdeas. Call vour nearest Republic District Sales 
Othce, or write 


REPUBLIC STEEL CORPORATION 
I/loy Steel Division « Massillon, Ohio 


GENERAL OFFICE . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


SN YUR9 STAI L355 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bors, Wire, Pig Iron, Bolts and Nuts, Tubing 





Wa 








Some Basie Concepts of Quality Control" 


GEORGE D. EDWARDS 


Bell Telephone Laboratories 
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OO UMNSPECTION “Lnyesf unifies? 


SIGMA 


IGH SPEED 


MULTI-DIMENSION INSPECTION MACHINES 


Important Features 


Fully Automatic, Semi-Automatic or 
Hand Operated 


Check up to 12 dimensions on each 
piece, simultaneously. Sigma has built 

special machines to check as many as 28 
dimensions simultaneously on a turbine 


blade in 12 seconds 
Checks External or Internal Dimensions 


Depths 
Squareness of Faces 


Profiles, Concentricity, Tapers 


Easily and quickly set to the required 
tolerances 


Rapid change of set-up from one 
part to another 


Handles pieces from | 


wide and up to 8" long 


Res are instantly visible 


by signal lights 
Guaranteed accuracy of 
Electric Signal Gauge is 
belelelehy 

Inspects up to 10,000 
pieces per hour 

Counts, tabulates and 
ejects pieces into sep 
arate compartments 
for correct, oversize 
and undersize 


parts 


Send us blue prints or samples of parts 
you want checked, giving us your inspection 
requirements. Our Engineers will be 
glad to make suitable recommendations, 


TUREO Y INSTRUMENT 


CORPORATION 


COSA 405 Lexington Ave., New York 17 | | 


IN DETROIT AREA contact PETROIT-COSK CORPORATION, 169 


8 


bute 40 











Siqma Automotic Multi-dimensional 
Thspection Machine with mdgatine 
feed fdr checking six dimensions on 


Ovtpet 2.500 per hour ¢ 


wheel studs 


THESE MACHINES IN OPERATION AT COSA'S NEW YORK 
SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 


LETCHWORTH N 


: ar 


23 James Couzens Highwey, 





TAFT-PEIRCE 


Dreesin Cape OE 


are built 


for Lasting Accuracy 





Set 682A provides all di 
menmions from .200 to 
12.000 ” steps of 
1001", and from .300 
to 12.000" in steps of 
00005”. 


Set 35A provides all dimemions 
from .300" to 8.000" in steps of 
vol”, 


To maintain the ultimate in ac- handled. Instantly identified by 
curacy you can rely on these large size-markings on the sides. 
Taft-Peirce Precision Gage Blocks. You'll find no finer gage blocks to 
They're lapped to the highest degree keep your quality control standards 
of flatness — carefully hardened for dependably right. 

wear resistance and treated to Available in single blocks or sets. 
eliminate seasonal changes. Easily Write today for more information. 


Tungsten Corbide Weer 


Blocks add ret 
tho ilo of war enn bind THE TAFT-PEIRCE MANUFACTURING CO., WOONSOCKET, RHODE ISLAND 
ae eee os Brench offices in oll principe! cities 

0.100" they con be 


rene fo env gogo block T-P means Top PRECISION Tee 


comb ination. 





\n Application of 


Statistical Quality Control Techniques 


to Specification Requirements 


Cc. L. MATZ 


Engineer, Material Specification Coordination, Commonwealth Edison Company 


Pypical Transformer with Switch Compartment 
of 
t that would be 


» I 
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Computation of Cumulative Frequency Distribution fer Askarel 
Samples Taken from Switch Compartments 
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COMPUTATION OF LOWER LIMIT 
FOR NEW ASKAREL 
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TABLE Computation of Cumulative Frequency Distribution for Askarel 
Samples Taken from Switch Compartments 
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DETERMINATION OF AGING 
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STUDY OF CAUSES OF VARIATION 


Standard Deviations in Kilovolts by Months 
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REPORT OF THE 
Sixth National Convention 


American Society for Quality Control 
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BRYANT Ay... 
GAGE FOR 
INTERNAL 


The P-11 is a portable comparator gage. Variation from basic size of pitch diameter, form and 
lead are shown in a single reading on the dial indicator accurate to .0005". Interchangeable 
pairs of segments inspect all classes of threads in a range from 5 16" to 5° diameter. 

The gage segments work on the principle of an expanding master plug. A thumb lever col- 
lapses one segment so that the part can be loaded. When the lever is released the segments 
engage the thread. The movement of one segment registers on a precision dial indicator which 
shows the accumulated amount of variation from basic size. The segments are made to the 
same tolerances in P.D., form and lead as a class “W” master. The segments are attached by 
four screws. Periodically the segments are checked to a master ring gage and the “O” setting 
of the indicator is adjusted accordingly. Worn segments may be returned to the factory to be 
reground. Dirt or cutting oil cannot affect the working parts of the gage as there are no slides 
or pivots. The indicator may be turned on the cxis of the stem to keep the dial visible. This 
gage weighs only 14 oz. without the segments. 

This gage is designed for use at the inspection bench or in the shop. It is used for quality 
control since complete control of the thread cutting process is possible. The indicator reading 
of variation from basic size tells exactly where within limits the work is running. For this reason 
also, the gage is used for checking tool wear in production jobs. 

Please send descriptive literature covering the P-11 gage and other Bryant gages. 


MAIL THE COUPON TODAY! 
Bench type coges for < 
external or internal Past RMA Mkt a | Pe 
threads ore available, 
ceili dee alii sebbbi a BRYANT CHUCKING GRINDER CO., SPRINGFIELD, VT 
ness-of-face attac . Please send me illustrated folders giving full informa- 
* tion on the Bryant Portable and Bench Thread Gages. 


BRYANT “™= 


COMPANY 
CHUCKING GRINDER CO. 


Springfield, Vermont, U.S.A. STREET__ 


———— _— — = 
RWIS: LR 2 CT 











ATTRIBUTES 
QUALITY - —— CONTROL 


/ 
VARIABLES 
External screw threads (4 i 
And related specifications — f 


squareness and concentricity / 
J 
Production and inspection control J 7 


statistical or standard 

Attribute or variables sampling (/ 

plans, control charts, > s, ¥ 
Fi, 


and 100% inspection. 


The proper gage to fit your 
system and provide top results 
with ease of operation 


and minimum maintenance. 


JOHNSON GAGE COMPANY 


BLOOMFIELD, CONN., U. S. A. 
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George D. Edwards receives congratulations of the 
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ASQC Book Booth attracts lively interest of delegates. 
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certificate for distinguished se tion, Anderson, Indiana; Raymor 
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For more efficient surface grinding 
at lower cost you have a wide choice of 


CRMULES, SLUMS 


at (Nonro va 





Choose Norton ALUNDUM® abrarives for surface 
grinding steels of all kinds, including te hard stain- 


| QUALITY CONTROL — Norton wheels 


‘ 


less steels, annealed malleable iron and the tough or surfoce 


bronzes. The exclusive Norton 32 ALUNDUM 


abrasive is first choice mm solid wheels or segments 


grinding 


cylinders and segments 
like all Norton abrasive products, are mode 


from start to finish by processes which are 


particularly where rapid stock removal is an im- 
portant factor quality controlled 


Choose Norton CRYSTOLON® abrasives for sur- em 


face grinding cast iron, chilled iron, #300 series s. ain- 





less steel, nonferrous metals, nonmetallic materials, 
rubber and hard fa ing alloys 


Norton Bonds for <urface grindin@ include vitri- 


fied, silicate and resinoid with the special “BE” 
vitrified bond for use with Norton ALUNDUM 


abrasives 





¥NO RTON i Making better products to make other products better 





ABRASIVES 


»eter 6, Mass. 


principal! cities 
ycor porated 


NORTON COMPANY, Wor: 


Warehouses in 5 cities. Distributors 
Export: Norton Behr-Manning Overse 
Worcester 6, Massachuse ts 


*Trode-Morks Reg. U.S. Pat. Off. and Foreign Countries 
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Amid 
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Social Evening tunction in the 
Hotel Syracuse 


community singing and 


room of the 
freshments llowship, annual 


reunions general enthusiasn 


maintained F initial momentun 


10 PM until 


ompany 
‘andle C 


dawned 
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their sched 


promise o the fulhilment 


threats of the weather bureau 


he ld 


meetings and the sessions a 


ever, committees 


iled 


7 
under way with the sun still shining 


At noon, the crowd had noticeably 
thinned out, many having had t 


catch plane or trains but there 


} 


till remained 1 


about a thousand 


people to eat inch and hear the 
final address of the Convention. Mr 
Wade Weaver proceeded to introduce 
the Works Manager of the Fort 
Wayne Works of the Inter 
national Harvester Company Mr 
Hugo Weissbrodt. Mr. Weissbrodt, a 
of ASQC, mentioned several 


experrences in 


Indiana 


fellow 
of his 
quality control problems and people 
very effectively 
the truth of the title of his speech 
Quality Control, the Key to Im- 
proved Employee Relations” 


handling 
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east by the 
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different 
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larly crowded 
ceedings were sold 
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Industri 
New Yor 
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FOR , IMPERSONAL INSPECTION 
CHOOSE DIAL COMPARATORS 


the inspection of duplicate parts an 





ate operation. Ames Comparators are 
racy the results being in no way de 
gment of the operator. The pressure of the 
the work is mechanically determined and 
uniform 
the Ames Dial Comparators shown -- one 


ry solve a Quality Control problem tor you 


Ames Ilo. 1 Dial ¢ omparator is an easily ad- 
justable bench model that m« asures Objects up to 
“in cross section. The table bracket may be 
ickly located and locked in position on the 
umn. The table itself may be turther positioned 
and locked for final fine adjustment, This com 

parator is designated Ames N 1W when equipped 

ONE-DAY SQ¢ CONFERENCE with dead-weight contact pressure and contact 
The Fourth Annual All-Day Cor area to ASTM specifications for measuring resilient 


Cor aterials, such as rubber, plastics, etc. 


7» 1° \ 
, } Ames No. 2 Dial Comparator is a compact, 
— stable bench model for measuring non-yielding 
is iM iterials sheet metal, glass, hard rubber The 
» diameter table is adjustable to bring pointer 
at to zero. Ames N». 2W is similar to the Ames No 
2, but is furnished with dead-weight contact pres 
sure and contact areas to ASTM specifications for 
checking textiles, plastics, sheet rubber, et 


Ames No. 13 Dial ¢ omparator fea- 
tures flat-ground, cast-iron base of 
= ; ample size for using V-blocks and 
ERRATA NOTE locating fixtures for checking rounds, 
1e of IQC, the flats and odd shapes. Also, the No 
— i 13 can be fitted with a fine adjust 
ment for close setting. Accurately 
adjustable bracket holds any Ames 

Micrometer Dial Indicator. 


Ames No. 130 Dial « omparator 
is designed especially for inspect- 
ing comparatively large parts For 
this reason, the flat-ground steel 
base, the adjustable indicator sup- 
port on which can be mounted any 
Ames Micrometer Dial Indicator, 
and the upright column are pro- 
portioned to suit the user's particu- 
Jar requirements 





Send us your Quality Control job specifications, and we 
will supply complete details and proposal without obligation. 


B. C. AMES CO. ,;, 
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Importance of Quality Control 


in Industry 


R. R. RAUSCH 


Vice-President and Executive Assistant to the President, Willys-Overland Motors, Inc., Toledo, Ohio 
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activity. engineers and scientists are 
lying awake at night to figure out im 
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American Society for Qual t\ 
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ter method is known 


change, therefore, becomes one of 


30 


ft Ame 


ost profound changes 
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tained meant 
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mood 
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not surprising that 

nt quickly adopted these 
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properly administered scientifi 
pection method, where acceptable 
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ve judgment of greer " 
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work 
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The World’s First Gage Blocks 
of an Entirely New Man-Made Material 


BLOCKS 


With this Exclusive Combination of Advantages 


1. NO THERMAL EXPANSION ERRORS! 
Coefficient of expansion practically identical 
with steel. Interchangeable with steel gage 
blocks and steel parts. 


2. LIGHT WEIGHT! 
Less than half the weight of tungsten carbide, 
approximately same weight as steel blocks. 


3. OUTLAST ALL OTHER GAGE BLOCKS! 
Wearability many times that of steel and supe- 
rior to chrome plated or tungsten carbide blocks. 


4. HIGHLY RESISTANT TO OXIDATION, 
CORROSION! 


No oxidation at temperatures up to 1000°F. 


Resists perspiration and acids normally 
encountered. 


5. PERFECT STABILITY! 

Will not change size nor chip even if accident- 
ally dropped 

6. PRICED LOWER THAN TUNGSTEN 
CARBIDE BLOCKS! 


For complete information and literature, call 
your local DoALL Sales-Service Store or write: 


THE DoALL COMPANY 


254 N. Laurel Avenue Des Plaines, Illinois 


DoAL 


ALL 
Lion ot 








NEW SECOND EDITION 





3 recent years statistical 
methods have been used suc 
essfully in nearly all types of 
manutacturing to ImMpros 
product quality and to redu 

rf sporlag rew 


Shewhart Con 


cemtiance 


SEND FOR A COPY ON APPROVAL 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 36, 4.’ 








32 





Use of Random Numbers 


FRANK PROSCHAN 


Statistical Engineering Laboratory, National Bureau of Standards, 


As part of the Government's con- 
Anna 
blonde chemist, was 


tractor-checking program, 
List, lovely 
asked to analyze five samples se- 
lected at random from among 27 
She, believing that “random” meant 
“haphazard,” selected sample num- 
bers 5, 10, 12, 20, and 23 

Just as she was about to weigh 
out 3-gram samples from each of the 
5 sample bottles, in rushed Statler 
Symington Titian, troubleshooter for 
the U. S. Control Laboratory 

“Stop!” exclaimed Stat S. Titian 
“do you realize that the answer you 
get will be biased?’ 

‘Easy, Stat,” replied Anna, some- 
what amused at Stat’s emotional out- 
burst, “first of all, don’t use nasty 
words like ‘biased.’ Secondly, ex- 
plain why my answer would be bi 
ased 

“Anna, do you realize that of the 
five sé mples you have selected, three 
are multiples of 5? 

Anna pretended to tear in two the 
picture of Stat that she kept on her 
desk. “Really Stat, sometimes you 
can be so trying. Will you tell me 
why that should make the least bit 
ot diffe rence 

Stat, certain that his irresistible 
logic would triumph in the end, re- 
plied calmly I've just found out 
that the chief chemist of the lab 
we're checking habitually rur very 
fifth sample while the others are run 
by the chemists under him. Since 
the chief chemist happens to be a 
Nobel Prize winner in pl 
saying while the others 
who have had two weeks of training 
in chemical analysis, you can be 
sure that a group of five samples 
three of which represent the work 
of the Nobel Prize Winner, and two 
f which represent the work of 
the clerks, will not lead a cor 
ect conciusion concerning 
of 


assaying 


age quality 
tractor’s laborator’’ where routinely 
only 1/5 of the samples are analyzed 
by the Nobel Prize winner and 4/5's 
are run by the clerks.” 

Oh, Stat. how correct you are in 
your analysis! I'm so glad I called 
you in first, before selecting these 
unscientifically.’ 


random samples 


Anna generously gave herself some 
of the credit for foresight “How 
should I have selected these sam- 
ples?” 

‘Suppose, as in your case, you 
knew nothing of the operations of 
The safest way, then 
is to use a table of random numbers.” 

Anna List burst into laughter 
“You mean you statisticians have 


the laboratory 


actually made up a table of ‘ran- 
dom’ numbers? How droll!” 

Stat S. Titian winced at the sac- 
rilege of laughter concerning a sta- 
tistical table. “Anna, you saw how 
easily results may be biased when a 
set of numbers is selected supposed- 
ly at random by the human mind.” 
Stat looked at her doubtfully 

“O. K., Stat, how would I use this 
table* in our present problem? 

“Simply select a place in the table 
at random and then read across (or 
down) Since we are interested in 


lecting five at random f1 


om among 
we would consider each succes- 
sive tw number including 


those rf » ype ‘O07 We 


Keep the first five ! imi 


would 


tered in the interval 


nur ber 
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A TABLE OF RANDOM NUMBERS 


Note: Another table of random numbers (12,500 digits) is given in W. J. Dixon and F. J. Massey, Jr., Introduction 
to Statistical Analysis. McGraw-Hill Book Company, Inc., New York, Ist ed., 1951, pp. 290-294. If frequent use is to 
be made of a table of random numbers, the Fisher and Yates or the Dixon and Massey tables should be used, since 


they are considerably larger than the table given in this paper. Clearly, in using any table of random numbers, care 


should be taken not to start at the same spot too often 


More specialized are the Tables of Random Permutations of 9 and of 16, W. G. Cochran and G. M. Cox, Experi- 
tal Designs. John Wiley & Sons, Inc., New York, Ist ed., 1950, pp. 422-427 and 428-440, respectively These tables 


iseful when a random arrangement is desired for any numbe! objec ts from 2 to 16 





66 660 


16 


18 








fortunately, he sometimes did.) “We 
would simply start someplace in the 
table and then consider successive 
three-digit numbers and keep the 
first 13 different numbers from 001 
to 175.” 

“Stat, I'm going to reform right 
now! Whenever I have to select 
samples at random, or in general 
select numbers at random, I'm go- 


ing to use this table and not my 
womanly intuition!” 


Moral: When a set of m numbers 
is to be selected at random from 
among n (where n is a d-digit num- 
ber), simply start some place in the 
table and proceed consistently in 
any direction, considering successive 


d-digit numbers. Ignoring d-digit 


numbers greater than n, select the 
first m different numbers found ir 


the interval 1 through n 
Quiz 
Select 12 random numbers among 
37 
Select 19 random numbers among 
111 


The Armed Services, Industry, and 
Quality Control’ 


E. H. MAC NIECE 


Director of Quality Control, Johnson & Johnson, New Brunswick, N. J 


jpeg the past decade Ameri- 
can industry has awakened to 
the fact that it cannot make large 
quantities of product and later sort 
the good from the bad. The speed 
volume, and complexity resulting 
from applied science has demanded 
that management itself apply sci 
entific methods. This demand has 
been felt in all management activi- 
ties and particularly in the control 
of quality. More and more decisions 
are being based on numerical values 
Such decisions are of course more 
accurate and dependable 

For the conception of the funda- 
mental principles of Quality Control 
we will be everlastingly indebted to 
Dr. Walter A. Shewhart and his pio- 
neering associates. For propagation 
of these principles, the American 
Society for Quality Control has car 
ried the torch that cast light on the 
subject and kindled great enthusi- 
asm for this relatively new but vi- 
tally important management tool 
Where do the Armed Services fit 
into this picture? What does Quality 
them? The 


questions undoubtedly is 


Control owe answer! 
to these 
that the Armed Services have been 
the spearhead in forcing acceptance 
and application of the principles of 
statistical Quality Control 


port this statement suppose we ex- 


To sup 
amine the work done by General 
Commander B. L 
William R. Pabst, Jr 


many 


Leslie Simon 
Lubelsky, Dr 
Dr. John H 


others 


Curtiss, and 


*Paper presented at an a jay meeting or 
Military Procurement, sponsored by the Chi 
cago Section, ASQC. September 19, 1951 
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THE CONCEPT OF LOT 
TOLERANCE 


Probably the greatest su gle ac- 


complishment of this combination of 


men was the gaining of acceptance 
of the conc ept of lot tolerance. Sel- 
dom do we find an individual who 
does not understand and accept item 
or unit tolerances. We all know that 
there is variation in all things: and 
we do not hesitate to specify that a 
dimension, for example, shall be plus 
Many 
otherwise well informed executives 
have had difficulty in ac 


or minus a certain figure 


however 
cepting the concept of lot tolerance 
Since tolerance has already been al- 
lowed for variation in units, it has 
been difficult for them to understand 
should be 


when a small percentage of the units 


why any lot accepted 


in it are nonconforming with the 
specification 

The ordnance 
Simon and others for the Normandy 
Invasion proved beyond any doubt 


work of General 


that economic, calculated risks, based 


upon scientificaliy sound statistical 
sampling, can be accurately pre- 
dicted. When such critical ordnance 
items yielded to Quality Control 
treatments, the concept of lot toler- 
ance was accepted for a broad range 
of military items 

The work of Dr. Curtiss and others 
in modifying and combining the 
work of Dr. H. G. Romig, Harold F 
Dodge, and the Columbia Statistical 
Group in MIL-STD-105A will al- 
most force the acceptance of the lot 
tolerance concept in all areas where 


it should be applied 


Let us see what comes of making 
a critical comparison of operations 
of the Armed Services Procurement 
Teams at the beginning of World 
War II and today. Johnson & John- 
son serves all branches of the mili- 
Armed Services 


Com- 


tary through the 
Medical Procurement Agency 


parisons will, therefore } 


leal pri- 


marily with this agency but will be 


quite typical of the other agencies 


BETTER SPECIFICATIONS 


First, let us trace the evolution of 


specifications because they are 
essential to the control of quality 
We can not control anything that is 
not properly specified Neither can 
In the early 1940's 


specifications were not much more 


we reproduce it 
than purchase descriptions as to size 
type, etc. with the customary am- 
biguous escalator clauses such as 
‘everything must be first class; sub- 
stantially free from foreign matter 
Moreover, wher 
wanted an item to be 


n Kraft pape! 


wanted it 


a good white, et 
the Army 
round and wrapped 
the Navy 
wrapped in tar pape 

Then came the era of “Joint Speci- 
These standardized many 


square and 


fications.’ 
items used by the different services 
and they were more specifi It 
would be difficult to 


ings from the 


assess the sav- 


ise ot tnese joint 
specifications, but I know that within 
the ‘imitations of my field of activity 
they must have been great 

Recently I reviewed a new pro- 
posed MIL Specific ition sent out by 
the new General Services Organiza- 
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tior The perfect 

There was no hedging—no escalator 

clauses. Included with it was a pro- 

duction routing listing the ope 

and thei: There was a 

reference of to obtain the pat- 

rns. There was a requirement that 
curement 

n invitations to bid 

MIL-105A was specified 

determin the quality 

lization of a 

N« look 

brighter future u 

specificity will make 

} 


e, and 


CLOSER COOPERATION 
BETWEEN INDUSTRY AND THE 
MILITARY 


I iprove a 


ped by in 


In World 


many 


his work 


ke Rand 


gana 
production 
w its pro 
a part of 
have found 
vid should be 
in Quality 


ws Ol 


isconception The 

al liaison link in 

I recall sitting 

newly arrived resident 

at the beginning of World 
I asked What is the most 


nt thing you wu your 
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whieh 


of these 3 
optical aids 


answers your 


PRECISION 
PRODUCTION 
PROBLEM 


STEREOMICROSCOPES 


The finest optical system ever produced 
for stereoscopic work assures you pre 
cision accuracy in small parts assem- 
bly operations and in inspection of 
tools and finished parts. You get 
clear, sharp, three-dimensional im- 
ages, and a wider critical focus than 
ever before. The wnreversed, magnifed 
image is more easily interpreted by 
the average user. These sturdy, dust 
proot microscopes are extensively 
used in industry, either alone or in 
corporated into machine tools. Write 
for Catalog D-15 


WRITE for complete information on 
these three important optical aids de 
signed to save you time and money 
You may be paying many times over 
their moderate cost in lost time and 
rejects. Bausch & Lomb Optical Co., 
79507 St. Paul St., Rochester 2, N.Y. 


oO 


CONTOUR MEASURING 
PROJECTOR -You save time 


and money by spotting inaccuracies 
quickly and simply with higher 
precision measurements than any 
other projector can give you. You get 
angular measurements to + | minute 
of arc with a protractor screen, and 
direct linear measurements to 
0001" over a range of 4” by 6” with 
the cross slide stage. Dimensions, 
angles and profiles of production-run 
parts can be compared directly with 
a traced outline of the projected image 
of the master part, or with a scale 
drawing superimposed on the screen 
Write for Catalog D-27 


TOOLMAKERS’' MICROSCOPE 


This sturdy microscope gives you 
one inch linear measurements to 

0001 and angular measurements 
(with protractor eyepiece) to + 1 
minute of ar Operation ts ex- 
tremely simple and fast. Opaque and 
transparent objects ot any contour 
can be measured. Catalog D-22 





| ty nl 
Lily (on ot Instruments 





MEASURE IN MICROINCHES RMS 


4 work? The ansv 
Precise Surface a eee 


Why | Was 


imis es ment planning and m contribute 


~~ 


OL 
because DOALL 


uses the PROFILOMETER 


The DoALL Company of Des Plaines, Illinois, world famous 
manufacturer of machine tools, gages and cutting tools, gives 
customers an exclusive analysis of the precision and dependability 
of each DoALL Precision Surface Grinder 
lo do this, DoALL relies on the Profilometer as the final check 
made on every grinder manufactured 
Rigid tests provide that each DoALL grinder before completion 
must grind a sample block of steel using a standard 46-grit wheel 
and have the resulting surface finish measured by the Profilometer 
This Prohlometer test on the steel block must register a finish of 
less than 10 microinches r.m.s.' These records of surface finish 
with the actual steel block are then attached to each grinder 
prior to shipment—thus assuring purchasers of the exceptional 
precision of each grinder 
As a shop instrument the Proflometer is widely being used 
throughout all industry where surface measurement is needed in 
machining, grinding or other sizing and finishing operations 
The Prohlometer provides the fastest, simplest and most versatile 
means of obtaining dependable roughness 
ratings for all surfaces from a fraction ofa 
microinch to 10CO microinches r.m.s 
In your plant, too, the Prohlometer can offer 


exceptional advantages as an all important LOOKING AHEAD 


shop tool 


To learn bow the Profilometer can belp cut costs in 
your Pproductron, write today for these free bulletms 


Profilometer is a registered trade name. 


M ICROMETRICAL ay 


MANUFACTURING COMPANY “acme fn 


formerly PHYSICISTS RESEARCH COMPANY and 95 Air F 


probably in 


Instrument Manufacturers 
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Tables for Constructing and for Computing the 


Operating Characteristics of Single-Sampling Plans 


J. Me. CAMERON 


National Bureau of Standards 


0.0040 


OOOS 


ampling plat 
terial with tra 


01, 95 percent of 
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TABLE 1 
To find the f 
sample size 


P(A) 


action detective 


and acceptance ! umb 


n 


given 


p corresponding toa probability ol 


divide by n the entry in the row 


ceptance 


for 


Values of np, for Which the Probability of Acceptance of c or Fewer Defectives in a Sample of n is P (A). 


ith 
the 


P(A), ir 
the given « 


single pian V 


and the 


sampiing 


a 


column for 





P(A 
990) 


P(A 
995 


0101 
149 
436 
823 
1.279 
1.785 
2.330 
2.906 
3.507 
4.130 


0050 
103 
338 
672 
1.078 
! 537 
2.037 
71 
3.132 
i l 7 


4.771 
5.428 
6.099 
6.782 
7477 
8.181 
8 BUS 
9.616 
10.346 
11.082 


4.321 
4.943 
5.580 
6.231 
6.893 
7.566 
8249 
8.942 
9 O44 
10.353 


11.069 
11.791 
12.520 
13 2 5 
13.995 
14.740 
15.490 
16.245 
17.004 
17.767 


15.719 
16.548 
17.382 
18.218 
19.058 
19. 900 
20.746 
1.594 


12 444 
23.298 
24.152 
25.010 
25.870 
26.731 
27.594 
28.460 
29.327 


10.196 


18.534 
19.305 
20.079 
20.856 
21.638 
22.422 
23.208 
23 998 26.891 


28.576 


11.066 
31.938 
12.812 
3 686 
44.563 
5.441 
16.320 
17.200 
38.082 
38.965 


9 422 
0.270 
41.120 
11.970 
32.824 
3 678 
4554 
5.392 
16.250 


yO 250 


1.386 
2.693 
3.920 
5.109 
6.274 
7.423 
8.558 
9.684 
10.802 
11.914 


2388 
961 


693 
1.678 
2.674 
3.672 
4.671 
5.670 
6.670 
7.669 
8.669 
9 669 


2 535 
S69 
219 

>. 08S 

5.956 

6.838 


7.726 


13.020 
14.121 
15.217 
16.310 
17.400 
18 486 
19.570 
20.652 
21.731 
22 BOB 


10.668 
11.668 
12.668 
13.668 
14 668 
15.668 
16.668 
17.668 
18.668 
19.668 


8.620 

1519 
10.422 
11.329 
12.239 
13.152 
14.068 
14.986 
15.907 
16.830 


20 668 23.883 
21.668 24.956 
22.668 26.028 
23.668 27.098 
24.668 28.167 
25.667 29.234 
26.667 0.300 
27.667 31.365 
28.667 32.428 
29.667 33.491 


17 755 
18.682 
19.610 
20.540 
21.471 
22.404 
23.338 
24.273 
25.209 


26.147 


34.552 
35.613 
36.672 
37.731 
38.788 
39.845 
40.901 
41.957 
43.011 
14.065 


30.667 
31.667 
32. 667 
33.667 
34.667 
35.667 
36.667 
37.667 
38.667 
19.667 


27.086 
28.025 
28 966 
29.907 
10.849 
31.792 
32.736 
33.681 
34.626 


5.572 


45.118 
46.171 
47.223 
48.274 
49.325 
0.37 
51.42 


5 

5 

474 

222 
) 


40 667 
41.667 
42.667 
43.667 
44.667 
45.667 
46.667 
47 667 
48.667 
49 667 


16.519 

7.466 
8.414 
19.363 
40.312 
41.262 
42.212 
43.163 
44.115 
45.067 


52 
= 


, 
3 
545 


71 


36.080 
37.198 


38.315 
39.430 
40.543 
41.654 
42.764 
43.872 
44.978 
46.083 
47.187 
48 289 


49.390 
50.490 
91.589 
52 686 
53.782 
54.878 
55 972 
57.065 
58.158 
59.249 


4 P(A 


010 005 


P(A P 


050 
5.298 
7.430 
9.274 

10.978 

12.594 

14.150 

15.660 

17.134 

18.578 

19.998 


4.605 

6.638 

8.406 
10.045 
11.605 
13.108 
14.571 
16.000 
17.403 
18.783 


2.996 
4.744 
6.296 
7.754 
9.154 
10.513 
11.842 
13.148 
14.434 


15.705 


20 I 45 
21.490 
22.821 
24.139 
25.446 
26.743 
28.031 
29.310 
10.581 
1.845 


16.962 
18.208 
19.442 
20 668 
21.886 
23.098 
24.302 
25.500 
26.692 
27 879 


33.103 
$4.355 
35.601 
36.841 
38.077 
39.308 
40.535 
41.757 
412.975 
44.190 


29.062 
30.241 
31.416 
32.586 
33.752 
34.916 
16.077 
37.234 
38.389 
19.541 


45.401 
46.609 
47.813 
49.015 
50.213 
51.409 
52.601 


40 690 
41.838 
42.982 
44.125 
45.266 
46.404 
47.540 
48.676 
49. 808 
50.940 


52.069 
93.197 
54.324 
55.449 
56.572 
97 695 
58.816 
59.936 
61.054 
62.171 70.084 


64.780 67.903 





al 


only 


with 
10 


materi 


026 


the time and accept 


fraction defective p 
compute p 


Table 


percent ol the time 
026 .O1 2.6 
“ 05 


p 
and enter ; 
a) l 


the v 


(since 
alue 


n tk 


select 


the 


10 and 


Pi 


in colur ! “ 


ol thar 


just greater 
2.618 


10 equal to 
The 


associated 


which has 
ot 


The sam- 


' 
Vaiue is 


ita 


2.6 
value 
9 


with np 
5.426 and a value of « 
ple size for the desired plan is taken 
np, /p, ~ 5.426 01 543 and the 
acceptance number « 9 


The tables 


as 


were computed from 


38 


the 


antage 


existing tables of ¥* distribution 
[2, 3] taking adv of the fact 
hat for even degrees of freedom x 
of a Poisson 
ample, the 


P(A) 


gives the partial sums 
series [4] For ex 
in Table 1 for « 5 


by 


entry 
95 is 


riven 


Mi 


(5.22603) 2.61301 


where x: is the value of x? for 
(2¢ 2) 
ceeded with probability P. The value 
of pe/p, in Table 2 for c = 5 05 


degrees of freedom ex- 


p 05 is given by 


21.0261 
5.22603 


j 


and the value 


is given by 


ly x? 
by (3.57056) 1.78528 

The tables are exact if the prob- 
ability distribution of the number of 
defectives in a sample of n follows a 
for 


Poisson law and will most prac- 


INDUSTRIAL QUALITY CONTROL 





Values of np, and ¢ for Constructing Single Sampling Plans Whose OC Curve ts Required to Pass 


Through the Two Points (p,. 1 ) and (p ) 
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Building a Stable Membership 
v | 
ELBERT T. TERHUNE 


Vice Chairman, National Membership Committee 
a YEAR nm years past, the ‘ , H 


bier 
} 


PROGRAMS FOR 
REGULAR MEETINGS 


rOP MANAGEMENT 


Handbook and 
catalog—shows how 

to select magnifiers to 

speed production, cut waste, 


reduce costs. Explains magnification, 
0 FF T ai a working distance, fields of view 

for all types. Write: 

Bausch & Lomb Optical 


PRESS | Company 50207 Bausch 
_ St., Rochester 2, N.Y 
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PERSONAL CONTACTS 


PUBLICITY 
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YOUR INTERNAL QUALITY-COST PUBLICITY PROGRAM CAN BE MADE MORE 


ATTRACTIVE — EFFECTIVE — EFFICIENT 
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NEWS PICTORIAL 


QUCH—THAT HURT 


« Mex 








drawn voluntarily to tt Colorful and Skilfully-Planned Q-C posters are 


rome, departmental Q C there, to in ‘preferred position’ each week 
ure by interesting and current news Write for your FREE descriptive folder and 


hanged three times weekly sample Q-C displays today! 


ELLIOTT SERVICE COMPANY - Mt. Vernon, New York 
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HILL «PUBLISHING COMPANY MACHINIST, BUSINESS WEEK 
IN ANNOUNCING PERIODICAI CHEMICAL ENGINEERING, COAI 

MICROFILM SERVICE AGE, CONSTRUCTION METHODS 
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ICS, ENGINEERING AND MINING 
JOURNAL, ENGINEERING NEWS 
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TRIES, POWER, PRODUCT ENGI 
NEERING, TEXTILE WORLD, WELD 
ING ENGINEER 
EDITORIAL NOTE: M 
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ANOTHER RESPONSE TO 
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Ed Schrock f h Lukens 
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U.S.NAVAL ENGINEERING EXPERIMENT STATION 
ANNAPOLIS MARYLAND 
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JUNE JULY AUG 


REJECTS DROP WHEN YOU INSTALL 
G-E QUALITY CONTROL INDICATORS 


HERE’S WHY: By instantly indicating excess 
rejects, mae anne - corrective action 
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control 
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ect your prod 


he first and only instantaneous, automat 
quality contr ‘ act your nearest -— Appa itus Sales Office or write 
General Electri pompany, 5S 94 S. henectady, New York 
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ties. The Executive Committee rec- 
ommended that the Board of Direc- 
tors approve the establishment of 
Divisions” within the Society, such 
Divisions to be composed of 
ASQC members who desire t 

ite, and to operate completely 

uw the framework of the existent 
constitution of ASQC. (The Board 
of Directors has subsequently en- 


dorsed both of the foregoing items.) 


TEXTILE DIVISION—ASQ(C 
As a result of the 
Board of Directors authorizing the 
establishment of Divisions, the initial 


action by the 


venture in this area will be the Tex 
tile Division. Activities of the 
tile Technical Committee have for 
yme time been directed toward the 
holding of a Textile Conference in 
Clemson, S. C., late in August, 1952 
Plans are now under y to forn 
alize the Textile Di ion at the time 
of that Conference. All ASQC mem 
bers interested in affiliating should 
contact Mr. E. G. Field, E. G. Field 
& Associates, 1101 Hurt Building 


Atlanta 3, Ga 


ASQC RECEIVES CERTIFICATE 
OF COOPERATION FROM 
ECONOMIC COOPERATION 

ADMINISTRATION 
The following letter announces the 
award of a certificate of cooperation 
to ASQC by ECA: 

We take pleasure in forwarding to 
you the Certificate of Cooperation in 
recognition of the courtesy extended 
by you to individuals on technical a 

sistance missions from Western Euro 

pean countries. Your cooperation in 
receiving these managers, techniciar 

and workers from Western Europear 
countries has made you an important 
partner in the effort to bring strength 

to the free world. This Certificate is a 

token of our gratitude and apprecia 

tion for assisting foreign visitors 
gaining a better understanding of 

United States economy, and thus giv 

ing them a new realization of what 

they must do-—each in his own indus 
try t p the lefensive 
strength of their countries. Generous 
and unstinting aid, such as you have 
given, is helping to make the Produc- 
tivity Assistance Program a powerful 
factor in the strengthening of Western 

Europe 
It may interest you to know the 

role the Productivity and Technical 

Assistance Program is playing in the 

overall effort to make the countries of 

Western Europe strong enough to re- 


sist Communist aggressior By their 
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own strenuous efforts, and through the 
help given them by the United States, 
most of these countries are now pro 
ducing considerably more than they 
did in pre-war years. But even this 
increase in their productive capacity 
is not enough to support the all-out 
armament effort they are now under 
taking In most of these countries 
there are no new resources to be 
tapped; the production increase must 
therefore, come out of the better utili 
zation of existing plant, equipment 
and manpower. It is precisely in this 
field, i.e., the most effective utilization 

plant equipment and manpower 
that the United States leads the world 
The knowledge which our European 
allies are seeking for our mutual 
security, can best be learned in the 
United States and from organizations 
such as yours 

We wish you would convey to the 
member of your ganization the 
gratitude which all of us feel for the 
splendid way in which they are co 
operating to make the Productivity 
and Technical Assistance Program a 
success, and in so doing helping the 
mutual effort to strengthen the de- 


fenses of the free nations 


WALD MEMORIAL FUND 


As a tribute in memory of the late 
Professor Abraham Wald 
killed with Mrs. Wald in an airplane 
accident in India, December 13, 1950 


a group ol friends and colleagues 


who was 


CONSULTING SERVICES 


Responsibility of the American Society for 
Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual 
fication requirements for the several grades 
of membership are set forth in the Constitu 
ion of the Society 
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References and Literature on Request 
699 Rose Ave 
Des PLAINnes, ILt 
Vanderbilt 4-6533 


Senior Partner 
W. E. JONES 
Fellow, ASQC 








Consulting Services in Quality Controi 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappequa, New York Chappequa 1-0715 











are establishing a fund to help m 
defraying the expenses of a college 
education for his two children, Betty 
years old and Bobby now 
Wald will be best 


remembered by the members of this 


eight 


four. Professor 


society for his development of the 
theory of sequential sampling, which 
nas proved such a valuable statisti 
cal tool 

Trustees of the fund are The: dore 
W. Anderson, Howard Levene, and 
Mortimer Spiegelman. Contributions 
may be payable to WALD 
MEMORIAL FUND and may be 
sent to Howard Levene, Box 23 Fay 


made 


erweather ‘“olumbik l 


New York 


POSITIONS WANTED 
Address all replies to bor number references 
to: American Society for Quality Control 
Room 5036. 70 East 45th Street, New York 


17, N.Y 


CHIEF INSPECTOR or DIRECTOR ot 
LIAISON INSPECTION OPERATIONS 
Twelve years di sified background 
Jet Eng 
»alary rhinviry 
reply to 9Al 
QUALITY CONTROL ENGINEER 
Graduate E_E. Engine 


perience in quality cor 


t, Quality C 


ground in 
supervising emp 
planning and ar 
search and desigr 

charts process « 

ods, and manufacturing 
technique. Experience 
quality concept | 


sign, manufacturer 


Please reply to 9A2 


POSITIONS AVAILABLE 


idress a t r 


QUALITY CONTROL ENGINEER 
Progressive medium sized « ympany 
West Coast, with excellent commercia 
background 


control engineer with inspect 


products desires quality 
n experi 
ence in metal fabricating industry. Must 


‘ ‘ 


have degree ir her mathematics ’ 


tistics, or mechanical engineering. Pre- 
vious experience in organizatior 
inspection department desirable 
to 35. Please reply to 9Gl1 


address 


INDUSTRIAL QUALITY CONTROL 





> SUUTHEIS, FASTER! 


The sooner we send this coupon the sooner we'll 


get complete information on J&L Comparators! Md 


— 


SEND TODAY + 


for Jones & Lamson’s new bookler, ‘'¢ omparators 
—what they are and what they do.” In non 
technical language, it describes the functions and 


pplications of J & L Comparators. These precis« 


optical instruments are used throughout industry 
for inspecting and measuring parts and pro lucts 
ranging in variety and size from pen points to 


propeller shafts 


Jones & Lamson Machine Company 
Springfield, Vt., U.S.A., Dept.710-Q 


77, your € Riel ( mpavrators 





JONES & LAMSON I: 


JONES & LAMSON MACHINE COMPANY COMPANY 
Springfield, Vermont, U.S.A. 


f [ Machine Tool Craftsmen Since 1835 STREET 





CITY 


Ci} COMPARATOR DIVISION, DEPT. 710-Q 
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At a speed of 3,000 plus per hour this conveyor-fed 
multi-inspection gage measures and sorts piston pins for 
hardness, triangular out-of-round, taper and diameter 


along the full length of the workpiece. The pins are 


The final inspection and sorting of 
mass-produced, similar parts is automati- 
cally accomplished by Federal Gaging and 
Sorting. These gages, made in various 
types to perform specific tasks, do their 
work automatically with uncanny preci- 
sion and speed. Federal Automatic Gages 
reduce to the minimum non-productive 
inspection time, effect substantial savings 
in subsequent assembly, and eliminate 
useless machining of outsized pieces finally 
discarded as scrap. 


The speed of automatic gaging is lim- 
ited only by the speed of mechanical han- 
dling of the workpieces; parts can be gaged 
much faster than is required for all prac- 
tical purposes, As for accuracy, extremely 


automatically sorted into ten disposal units: out-of- 
round, tolerance .00005"; taper, tolerance .0001°; hard 
ness, O.K. and “bad 


difference, plus over and under 


diameter, five groups of .0001”" 


high magnifications can be provided, with 
scales graduated in millionths or, when 
necessary, fairly low magnification and 
long range. Practically any dimension or 
several dimensions or dimensional condi- 
tions can be gaged by Federal Automatic 
Sorting Gages. 


We have had extensive experience in 
the design and manufacture of high speed 
automatic and sorting gages and can rec- 
ommend equipment to answer your par- 
ticular needs. Write us for information 
on all types of automatic gages including 
multi-dimension, continuous measuring, 
machine control and automatic sorting 
gages. Federal Products Corporation, 
1157 Eddy Street, Providence, R. I. 





FEDERAL 





Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 





